A tunnelling model to explain the reduction of ferricytochrome c by H and OH radicals.
The kinetics of the reaction of OH radicals with ferricytochrome c was studied in the time range 1 microsecond to 1 s by means of pulse radiolysis. The OH radicals reduce ferricytochrome c by 40% +/- 10%. The time course of the reduction is explained by a mechanism whereby a radical formed after hydrogen has been abstracted from the outer surface of the protein reduces the iron by electron tunnelling. We have calculated that the reducing electron in the radical is bound with an energy of at least 1.75 eV and that the frequency factor of the tunnelling process is v=10(11.5)s-1. This model accounts for the observed absorbance change in time range 5 . 10(-6)--10(-1)s. The time course of the reduction of ferricytochrome c by H radicals (Lichtin, N.N., Shafferman A. and Stein, G. (1974) Biochim. Biophys. Acta 357, 386--398) is explained by the same model.